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Br^Xjffl OTorrHlO" 6Torrtf>#H$v 

HmZit&ZklzX*). #-tfWV-7-i-7\ -fJi] 
T-fe ; v i tz \i 7 7 - u y S> h \ i Z ix £> <r> 4> <D v vfttfp- 

mz. mm. *mmt:ii&Mmm>i>%hmLttz 

t if 2 3 m^sriMj-r *«T»ai*rafcx $ ? * 

miz&ux. 

J9r5t#Xffil OTo r r*»4> 1 0" & To r r(7)#iM 
57 h*^&6Bftifc£^^fl£T7X-?4iT' 

(if #J»3 ] MEMN&Wi* 7 r •< h»fttffl 
£ff*« 1 *fctt 2lBa^^&|i5iS^S!iim 

[is«Ji4 ] m&jxv&t&imk lx. sst 

*^zimnm?ftmm%.m. 
lit *w 5 ] vnittfo&ttmi. *9 7 r >r b t a 

mmomizmfzi-. ?77 r 4 hm&&z&-ot:?m 
n£T-777X-?ms:m^x£&t& i t *imt-t 
mim 1 3 <ot vffi^-Kfag^m?- fotm^m 
mm. 

[ff#«6] mm$mn3.T—77yx-?mtLx. 
wz. mmm^L^wix.mzmrth. ttzarwx* 
gs?: Epinrt & £ 1 hmm 5 sffiom? mm 



[ff#E9 ] SafBtfxJi. c x h y o 2 n w 3% (x. 
Y. Z. W^0) X'$k2tl&tfAh&WtifctfXX'h& 
Z k *imti-&m$ii% 1 Jbm8tr>^Th.ii*-tzi&l<n 

[ff#«10] fiiSftSi^lKi. Ni. Y. Fe. C 
o, Pt. Rh, W N V^JtJiPd, &|,V^±rix<i><?5 

9ov j-rii*— izim^^iSLmm^mtum. 
im?m 1 1 1 fries«(ca. r x * «4r 
FA-fr^*8art-*it*i«fc-t6iwi3!ii^Ei 

*^tta»mft«»««pt4 £ 1 1 «t ox s y 9 *»& 

l<7)V%-m*>-{c 

x httafclittKtt?***** ; t fc «fc 0 NEx $ «y 

[if 1 4 1 Miestgti. ^ 1 <rwm. wsm. m 
2nwB&xv\)7h*7mimiit%tiikmz* tine 
9u<om&tfmai?&£?izwmwf8.2tixt5*). m 
ii&mz. nes?tttis«m&tft*s«^tt« Kna>j7 

h^-7«$r|^-tSC:tS-!tfiai:1-Slf*Bl7b?gl 3 

[M«« 1 5 ] maffitt, m 1 mm. asm. « 

imas 1 6 ] it $g 5 ioi^*^3iae 
a^S2<o«ffik , Mem i «mffifcm2o^ffirat % 

tS^Jg l Jbm l 30v^-«u&^-fcE««*ffitr i 
fU>xS-y;?£g!!£U m&$l<?>nmk&2<rMmfi 
CHf«o«flE*9ant*w kfcJ: 0 . m!Bx$ -y^t:^ 

/f i -7' > -»-y^r-fe;i't7t{i7 7-U'yf)it«g*»*> 

[0001] 
[0002] 
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war**** (gfe«^ffl:ajas) ttt^. trx***- 

ftTv>sm#:&*Sott8fc LTIi. y'Jny (Si) 
5rif«o^«c. ^^-^x^ (w) % qtyyry (M 
o) 3rfc"c0&ll. D i amo n d-L i k e Carb 
on (DLC) %t'ff%lt>tlX^&. 

[0003] ^Rft&mmi. &&£Mi*mmm<o 

*>£»v TOl* >WS *n6«*<09l * Hi LmffiSr^T 

5. xs»*jMKw&$Wfci»oiafc\ bx 

**ttw«f#HMc*ii-f6i t watt . 
i o o o 4 ] wwaatseetfTJb^tfcftiCs 

*OBft»BSlfe 1 0- 8 To r r£l±09tXSCft'7 
f-a-7tt*0#HI# 1 OHtt 1 0 n m . JtStfRjum 

[ooo5] m^<r>*-xyi~;i~3.-7<n$m.imk 

LTtt. WPB¥6-2 80i 1 6#&«fciai3*vCVi 

SidCl, JEft2 0 0Tor r-~2, 500TorrO 
He&fcVWEff^WR+T. (DC) 

m^m<m. (^Kshe id) orta (37 (c 

o r e ) ) (c. fta?*lfcIt^^tM?ntii9, 
[0006] 

SI^^#-#y*«^a^#-tfy^/^i-7*£& 

jL-7e>giii#wBhri& 

[00 07] fi£*o*--if>-fyf- J .-y^ffi^ 



8*iT»S X,ifC*D , £6>fc»fctt&tft 

[0008] SSft^TVHfcffittttlcfll 

[0009] 

[Hffi£ft?2fc-t6*tf>£9¥K] *»«t itur. rn^tf 

XfflOTor rfrh 10-'Tor rtf>#H^4»T\ 

jnjR-r* ; t izx r> . *-#>*wtt\^jwziM 

[00 101 Wft, Uffirt-tf^./^a-T*, * 

ffl£***tr«*3MML $>h^l±*<7)$m<,zt;—Xy 
[0011] ^mizXirii. *¥«B*m*xs 

[001 2] JJfJ&TWraffil OTorrHlO" 6 T 

0, Sihtiiittt. BSE. ^ccS. W^Xfcit^a 
[0013] ifi(£« LTKST-^ftmffiJatijtSWB 

u ®&zmkizit*xfr%' f )>\^<-rit. mmj&h { 
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[0014] ts^T. mbkCDX-tiilFlEU ^ffiftfitO 
W1%U> r7X7£ffij£tS8?£«&-fS. t 

fe«t^7-^r7X'7^$-ia#t«j: *)g®u mass 
i-si-a.-y. i-s^jy^. 75— uy0)«f«%J«5r< 

[0015) i^r-^T9X-7ffiT<±. Sjfciiafcjt 

lBttb1&&JtoK KfiE#Xk LTte, C x H Y O z N 

w 3Mx, y, z. wso) 

Nk Y s Fe s Co, Pt, Rh, W. V s PdtSj: 

I o o 1 6 ] st, ttSKttfr, 

3Tf & i k tc J: 0 mn7-jfc:ija&&j£-*-& i k t "Tfg 

^frx^EMpLT. jasawsraaw-iiktai**. 
[ooi7] ibt&tMBMamz* mnraRaia* 

[00 18] *fc(iftl0«fi* fffflff, IfiltUB. 82 

mtfft&-$-z x o izw&tfBjfrztixts *) . nev? 

1 comffikm2^®6sfatn^^mjESrEK!ia-ri, 
££;h.6#-*>7Vf-*-7\ 7Vri7Hr/k 7 7- 
f-A-7*. 7Hwk 7 7-vy<7)«*^fW 

[00 19] 

[im^ist^s] m i w . *%hj<!0^ i conifers 



7-7Xv&(cfiEffl-r^KSO»{BSBTfc6. Hlfcftti 
ts SUS3 04-OBj£3*u n&fc l/OMG-rt-f-* 
lrtfctt. ^10 2tJlVMo5S<Oh';** 
VSl0 3ftiKft3ft.TVi&. 
[0020] tf-#y*-yf-a-7\ TStj?±)K 7 

K, Jbl.v^i^-^y^/f-a-7*, 7V#7*-fe/k 7 
* 7-^yco«f co^< k t>-o**«iicKatfctt^ 
(A-Xytt?) **OJRftJR!IM*£ft?**:«tf>& 

j£fflttf4T'&£|fgflSl 0 2«BHk IX. 7v 
7r-f Y (*6£99. 998wt%) i -Y*^ 
77 7-4)- (Ni : 14. 6wt%. Y:4. 9wt 
%) . Y-kWy?T4 V (Y : 0. 82wt%) , F 
et-W7"77T-f MFe : 3. 0wt%) ££liCo 
W57t-(KCo:3. 0wt%> =5rk*tf>tt&& 
M£#fPf i>^7774 h&k\ ^577^ 

[ o o 2 1 3 a*;. f+yA- 1 o loftafeti. mi 

UttlOAZitLX. mSm.1 05, T-^fflcSB*fc 
01rffi^lPaC0HeS?fflmtLT. B 

ai ooAor-^«»srau-c l^rar-?®^* 

T . FSffi 1 0 2 &SBmtM6$«2 k » I&& 1 0 2 1 

x. m-ot-xy&TX'h&mi&'m (d r o P 1 e 
t)m.t* ztLtmwi*i-v»*-mizffltmmL. . 

[0022] wmm&ti-xy&tmeamiiixt* - 
mmuzmmitfttfi&ftztizmzmikix. & 
m&h^imtfm&svM-zmmkLx. &&<n 

k t-r>z$tjBmm'8i)<*mMizr$&* 
h. iti. t-^yi-si-jL-r. -T-y^r^k 75 

[ 0 0 2 3 ] f-v yA- 1 0 l ortattfJSL^SHe^ 
$>SV^i, ftw<- 1 0 1 K*tf0aHKSTjR&/hS$4>3R 

it^kk'coimizxo. mut-#>m-* % wmzt 
^^nsLiii-rm^iktiimk tx^i&m^L. x 

5 y^kLT^2S:aJiitjSffl-rS^k* < ai3fe&. 
oKfWIi. Meii5ll/J^{±ISffiBiA>^3 0Jg<7)*|6ik: 

«<>£<»ai«ifc. Sot. -t-rx. k 

[0024] 02<±, ffl£^ftT-C'4^$itJtHiIifi*- 
tfS^tFfcflMfcLTjtSfflWfafiMI ( SEM) |ci 0 
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s*a.-ychh, wfcttmizx*)^ zcomMtf&ww 
h. 

[0025] 03<i. mtt-xyft? £+*yj<-& 
xwmvx. sass^sjait(TEM) ctotffi 

* Lx^&zt tfhtrh . 

[ 0 0 2 6 ] 04 it. *^iOHSfi^)»JBtCiS&1g^iiC 
ffiii$-*-tllT\ miHWAz^x^LL^^y^. 
«H*l/C. £ft£«?»ffl#flfcLTx$.y:$'fcfg 

#7*»2«40 1. 8 1 WUffit LTO*y--K«ff 

4 02, mm4 0 5. Jfi^l4 04tJj:^2O«ffi 

t troy-hMw o 5i)<nmmtznhbmz. & 
m4o 3#jsaii-s x o iz\m4 o 7 jwwm«*it v* 

t:m£izi>®mcr)mf8.t%&. mm4 o i t lt. -t^ 

+v?m&3:Zl>timthZttf\£*h . S«4 
Old^'-fT^RF (Radio Freque 
ncy) A-fT^JO^T. £fifc&(*£&iJW-f b t 

[0027] EK$4 0 7 ft0)ffi*)il4 0 3±fctt. 15$ 

fc*-#s4H e -4 o 6 ^trm^ftajsm?:'*-* h# 
klt. mam. asm* whs. x^y-awak 

t'tci 0 tfctS *iT . wmubbox S - y ? £ © 
dcl/O^. ft. S«SE(=J:*xs>y^5S«|i&jh<0^ 
W£in^4 0 3£fflV^^#&Vtf§£Wi. 

s^4 o 6ji^y-Ha^4 o 2±izm.m&%istLZ. 
[0028] &±<r)X o izm^hf^^mmi. # 

7- h'©14 0 2 t hmffi4 0 5«C«E£E&&D 

•thibizx*), Q#WL\£$.mz «t o , x s y ? 

-?hii—&y'tJira.-7^ -t-ytfr-t/k 77-wy 

Uirt-tfyft? 4 0 6 ISHB<0# J**.-?. 
y # T-b;^ fete? 5 - V ytQfi&frhMFf- Si S 

[0029] %ti. *Hi60JBSI^tJV%TJi. -f-A-vA 
-10 lfcffiJjl Pa»He#HMtLTtf->^*»\ O 
2 . H 2 . N 2 i>S^(iAr^rt:<7)#^X4'T. 10T 
or r£TF?)ffiX£a>^ 1 0~ 3 ~i 0" 6 To r r 



[0030] B5fcL **BBf 7 )m2(0H»JBSfc:ffiStt 

5fcfcwc v SUS3 04T'^J£3*U Bffii: l/Cttflg 
f&f-^VA-5 0 1^ai s |®ffi5 0 2, j£R«5 0 
3. MogSMJ#$ffi5 0 5. &«Il5£&506#ffia 

sftxn*. sisia^5 0 6{i N tmmt 5 07 

->X%SKtHZ7u- h Lfc^WTf-'r fX- 5 0 lfc® 

* "s^iiTtj o . ttzmmmma 5 0 6 wis i . n i , 

C o*SHIiF e(C J: oT^JR$^S«5 0 4**ll£ 
ZiiX^l. S«5 0.4li. fiffi5 0 2ojfi«fc:SiSS 
tlTtJ 1 ). K«i5 0 2«oaffi*>^8 5mmSJ8 

[0031 ] ii-if.y J rj+3.-y. -fjij-r^v, 7 
7-uy$fzliZtiti> £04>ot vf td)>co&&1to : S:-&tt9. 

■t>U. 77-U ycr>*cr>'J?%: < i: t — t 

S liffi 5 0 2 iOW^ k LT{±. S 1 «0HJt 
<T>BW.bnmz^ (*tS99. 998wt 

%) J*>N i -YW77r^ h (N i : 1 4. 6wt 

Y : 4. 9wt%) . YM/7 7r^f h (Y : 
0. 8 2wt%) . FeW57T'f h (Fe : 3. 
0wt%) ZtJ.iCo&%y77r4 h (Co : 3. 0 
wt%) 5:t'coM«I^Jl^^rrs^7r^ h^rt\ 

[0032] ftyA-soi^ai, tmBm5 
07Zfttxm&tji5 1 ofeiifT-^am^ah. 

Hfflrt^*"JH-t5^fO«S5 0 8tJ«tt^T-^ftm^ 

fco, itzxzm&nmizii. mmnsits 1 i*j:v 
^•-hA>r5 i 2tfmtt>ixx^&. 

[0033] 4f v ^X#An5 1 3*>4.He£##f 
SdtHiO-f^y^'-SO lF«i«:E*0. 5Pa<0H 
etWBKfcLfcfiL SS51 0 0 Ac07-^1gg5*«rf . 

W)hZ WirnXMlzQitiiitZ * izltrWrXWB&Bm 
■tS^SrfflOTtxtW CillciOatSSOSfcli-j 
T*JIS$fxA:«iai*|-C-r-^2Scm$-frT. ^fii5 0 2$- 

tfm&L. m*j:*-*ytk??&&mL'hmmsSL2 
[0034] muzmLxm.wLt:c?>bmmiz. fnas 

IX. Z®<r)t/-Xy-tsi- J L-7'^ i-str7±}i't>& 
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tfyfkWi., mm 5 0 2 <nt& HKmi 5 04 
CWM-4. 

[oo35]06<i, mmmimat u fna^ 

TTlifle^-!K>ffl!TF^S* L-Jt^R 5 0 4 £ S E Mffl 
[0036] 08(i, 05(c^L^S^fflV^m^ 

8tcfcv^-c. «KtL-ccom^&ai«ms«8oo{±. 
tivzwicmfca o k s i omffit i/coav- 

S80 2. Jgfiifi80 3. f6§iJ18 04. %fr2WMb L 
Toy- hm&8 0 5 J: TfV 7 h*yM8 o 6bmm 
ffil&Sti&fciftfc. fiifll8 0 3A<garfl>J;?Jc|H]S 
8 0 7A^$ixTV^. g«8 0 1i:LT#7 

^tto2«L ££7*7^>/?S«*=5:£:i>&JB-ri>,rfc 

anir . &]&tm*tmti c 1 1. a** . 

[0037] «7ttffiti&Kfrt««^(sli. 05 fcfc 

wc, a«5 0 4«)ftb | 9fc:. mereftffi&ffl&Ks 
raw-*, c^fiir. nrji«)j:3(=7-^m»j&£ 

LT*-sK>'tt : F808££felftU *-^>^808 

^m?feaiigiffls«8 o o . 

[00 38] ZtltzX*). H8t5rTJ:dt:. ffi*tJ18 
0 3*5 «fctf 'J 7 h*7l&8 0 6fc*-.-KyS^8 0 8# 
*tt&. iOttJBT. U 7 h*7BI8 0 6 £NH|ft 
?lZblz£*), BMfcflWtt:, *-^y^80 8*»* 

ttuatftti**. swat j:*x$?* 

««KJ5ifcOfc#>OjS3(iB 8 0 3 Srfcffl L&l *£fctt s 

Jl* V- K«ffi8 0 2±ttt&tt*S*i& . 

[0039] JEUiOJt 3 te«J*3*ut*?KasWi, * 

V-FWI8 o 2 1 y- hmffis o soratmEEfcErara 

A>*HKBBfcK»Ufc«^*-#ytt? 8 0 8^W<0*- 



*4. 

[0040] fcfc, *JtitaJB!Be&tYCUu 
lOlfcJEfcO. 5Pa<0He#HJ!Wcl,TtT->fc#, 
0 2 s H 2 , N 2 &&l%tiAr=5rf^«#**T\ 10 
To r rtlT<0i£X5#>£> lO-'Torr iTOlSJt 

[0041] B9tt. *X9l^3^y|^BIBCff£ 

S. B9£&wc % WELbLxnifvXM&im^R 
90 1±£Ji. SSlOlgffit LTO*y-KSffi9 0 2 
AW* 2 WilflEt LT oy- h «ff 9 0 3 tmXQatS 

[0042] ing» 1 s 9 2<F>9ffi.<r>W8X'£& 

«ffl±fc**#«*-4 c t iz x o , v?toamifi&Gt 

i.^X$7^904lt *y-H®BE9 0 2<0±ffl 
ffi±TI*fl:<, ^y-Kmffi9 0 2ty-h^6i9 0 3 
VIST'S. £.*y-Ktt&902 HKflf £ik*Sjfti-& 
•tofcLTtiV^. *V-FQ&902fcy-h«S9 

0 3 la^Hf £<0!!jE£ CkfcJ:"3.x5 v ^9 

[0043] iyjjf^^£^sicfco-cji. o 2 s h 

2 . N 2 **^«H.e . ArKtamfaXtpt. 

1 OTo r rW.T<M&M£frt> 10"3~10-6To 

t»BfW(cWRi-4 i fc iz X 0 * -tf y^/ 
J ^ y7~U>X\tZtlt>cr>*wrhJ)*) 

<0DC7-^Km^t'OFSffiJtS^iS (C o r e ) SS 

ipt>ti-#>-t;i-*-7* ■fsty-tii'tMtyy- 

[0 044] ifc. ^3f5fi. ^SSkKS$rmm^-r- 
m%mWM8lz ! g%.%WEtt:(p}}llt& 

i-y*r-b;k 7 7-uy*^{ii^ 
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TmmiX^-AhmzL. EPflJiS. ^tfc. 

hwejs^t't J: ovists f)\ tti±®&mx'tfm. 
£ t iz x o Hiriex s -x 9 imm-z ; t 

[0046] 3 mSMfclzl*. #V-F1g 

s. mm. mm, y-vw&tsxvvy t^mi* 
tmztiz tmz. mimmmm-r & «t o izw&v 
Btf&tLT&*). m^mn.zms.^-if^yi-^h^- 

tifr<7>m.-&fa(vmj&. f>h^\i*tU)mMi,zf&&itzm. 

&*lt. tv-Ywmby-hw&izffifenwK*® 

tilth ZbtzX*). luE^-^v-tyf-i-A -fjfi 

tti®<vmmimmb%&. ztuzio. 

[0047] i 5 £ iXftLtizt^fitibmi. fit 
^-^ym^mM-mz^WL^ii-i^y^y^^ 

y*tm&&tix^b<7yz\ ztizxv-v&mzBfct 
zmiz. ufr%&xftizmit-x>tii?ffwfrtiT 

mz&&uzftLxmm&*mzfo^T\->i>*—xy 
i-y+*-7tf-fecDWfei3±i,zis&mzif&rz tz 

[oo4 8] m&t-xym.ttm^xmrf-i&iii 
mimm-ztziztt. xfv-ywtii;. Avnt* 

mm^<r>ftffl>m%x''<-z. vw^x-b tt\^m 

mmthttm. mm. ®m.mizm®. tftmarZit 
hmnzi.*)Wj:htzv>. zht><r)mft*mmmi-z 



[0049] «->T. Br^ffclft^LTiJStfe*- 
""[0 0 50] 

* v . ±MJkmm%zmm-m£*&mh z t t^m 
iz%&. ttz. ^mzxix\i. s^ftaj^ttfcffi*t. 

im i ] i <osijfi^©t<ssig^ttais[<o 

[02 ] *S&Bfitf>SFS 1 ^IU5S^!5t«SKJt^&HJ: 

[H3 ] *mi<?>m i coiu5s<??^^^i>s?5t*at i 

im4] ^^mnmtmmmiz^h^mmm^-m 
x-hh. 

[05] *^<os 2 (v^mmz&hmfrmmito 
®&umizim-tmw<r)®®mx'S>& . 

[H6 3 *^^2^HM<OMc«2»i8JiatJ:-? 

xmzixtemRvmg&Tmmnx'h h . 

[07] *fgB^oig 2 ollJS^JS{:«S$?5g&fc i -> 
5. 

[08 3 *^oS20H)|fi^®t^&^ftaijSO 
[093 *HBgco^ 3 O^iSWJBKSt&Sm^ttffifc&O 

10 1. 5 0 1- • • f-^>vC 
10 2. 5 02 • • JiSi 
504 • ■ W®. 

104 • • ■ fivxmm. 

40 2. 80 2. 902 - • • m 1 etf&BSfc LTO^V 

403. 803 • • • mm 

404. 804 • • • mm 

4 0 5. 8 0'5. 903- • • &2«0lBBii fCWT-*- 

4 0 6. 8 0 8- • ■ ttmttmWXkh 

=f 

407. 807 - • • 
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50 6 • * -seai^s 80 6 • ■ • ^yh^-ym 

8oo- • -mitbxcom^mmmwL 9 04- • -x$ y * 
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